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Steve Simpson was born and grew 
up in Australia. After completing 
his undergraduate degree at the 
University of Queensland, he travelled 
to London where he undertook his 
PhD on locust feeding physiology. 
Steve then spent 22 years in Oxford, 
fi rst in Experimental Psychology 
and then in the Department of 
Zoology and the Natural History 
Museum, before being enticed back 
to Australia in 2005. Together with 
colleague David Raubenheimer 
(now at Massey University), Steve 
developed state–space models 
for nutrition, which were devised 
and tested using insects but have 
since been applied to a wide range 
of animals and problems, from 
aquaculture and conservation 
biology to the dietary causes of 
human obesity. In the late 1980s a 
major plague of the desert locust 
in Africa provided the incentive 
to begin an investigation into the 
biology of locust swarming, which 
has led to an understanding of locust 
swarming that links chemical events 
in the brains of individual insects to 
landscape-scale mass migration. 
When did you become a biologist? 
I am told that at age three, when 
asked by a kindly relative “What do 
you want to be when you grow up?”, 
I replied “An entomologist”, so it 
seems that I was born a biologist. 
My mother had grown up in the 
bush near Sydney and instilled in 
me a love of insects. She and my 
father — who was English and not 
terribly enamoured of insects — 
would go out at night and collect 
emerging cicadas, which they would 
hang on my curtains ready to fi nd in 
the morning. When we moved from 
Melbourne to sub-tropical Brisbane it 
was like going to heaven: never had I 
seen such huge or abundant insects. 
We had no screens on the windows 
and a light suspended over the dining 
table, so some fantastic things would 
end up in your dinner. 
At school I had an inspirational 
zoology teacher. One of our projects 
was to prepare a fully articulated 
skeleton. Two of us decided to do a 
cow. We dragged a hugely swollen, 
Q & A foul smelling beast from a bore hole on a property west of Brisbane, 
removed much of the festering 
fl esh and towed the carcass on 
my friend’s parent’s trailer back to 
school, where we put it in hessian 
sacks in a mangrove creek. After the 
remaining meat had turned to black 
sludge, we washed down the bones 
and bleached them in my Mum’s 
laundry sink before putting them on 
the roof to dry. Then we went to the 
Queensland Museum to get advice on 
how to put it all together. After many 
days and nights of drilling and gluing 
it was done. It looked magnifi cent, 
except on the day of marking it 
collapsed in a heap. We suspected 
foul play from a competitor who 
had taken on the trivial challenge of 
a wallaby. I remain amazed at the 
forbearance and supportiveness of 
my parents. When it came time to go 
to university, there was no question 
that I would study zoology, majoring 
in entomology.
What has been your career 
strategy? I don’t think I’ve ever had 
one to speak of. When I managed 
to get a scholarship to travel 
abroad to study for my PhD I chose 
my supervisor (entomologist Reg 
Chapman) because, of the dozens 
of people I contacted in Europe and 
North America, he wrote the nicest 
letter back. After my PhD I ended 
up in the Experimental Psychology 
Department at Oxford working 
on monkeys because it sounded 
interesting and other, apparently 
more relevant postdocs elsewhere 
had fallen through. The chance 
conjunction of massive locust 
swarms in North Africa and the 
banning of the insecticide dieldrin 
led to the United Nations funding my 
research on locust swarming. 
If you were to ask what is the best 
research strategy for deriving new 
insights into human obesity, you 
probably wouldn’t suggest studying 
feeding in locusts. So I guess my 
career advice is not to over-plan or 
take too narrow a view. Rather, do 
what really interests you and look 
laterally. And be prepared to fail. 
Much of what we do as scientists is 
subject to anonymous peer review 
and dealing with rejection never 
gets any easier, so you need to 
learn to bounce back. Other pieces 
of advice would be to get used to 
doing many things at once, to take advantage of the opportunities that 
arise from teaching, and to surround 
yourself with the best students and 
collaborators you can fi nd but to 
respect and be sympathetic to each 
person’s aspirations and abilities. I 
especially like the quote, attributed to 
Patrick Maynard Stuart Blackett, that 
“A fi rst-rate laboratory is one in which 
mediocre scientists can produce 
outstanding work”.
What are the big questions in 
your fi eld? In my view, the most 
challenging question is how to 
understand interactions: between 
genes, between genes and the 
environment, between individual 
organisms, and between species. The 
realization that adaptive phenotypes 
arise during development as a result 
of plastic interactions between genes 
and the environment has provided a 
revolution in biological thought — the 
‘epigenetic revolution’ — with 
profound implications for 
understanding ecological 
interactions, and even for human 
health and international economic 
development. The challenge remains 
to derive a unifying framework that 
can take account of an individual 
organism’s genes, development, 
physiology and behaviour in relation 
to its simultaneous membership 
of a group, population, community 
and ecosystem. Achieving such 
a synthesis is one of the greatest 
challenges in modern biology, with 
immense practical implications. 
Why is nutrition interesting to a 
biologist? There are three major 
themes in biology: sex, death and 
food. To a fi rst approximation, the 
more sex the better and the less 
death, but food is complicated. 
Animals require multiple nutrients in 
changing amounts and proportions 
throughout their lives. Nutrients 
come packaged along with other, 
often toxic, compounds in foods that 
are often hard to fi nd, dangerous to 
acquire and diffi cult to process. The 
search for nutrients is pre-eminent 
among the interactions between 
organisms that affect organismal 
fi tness and fashion higher-level 
ecological outcomes. Some of 
the key problems facing humanity 
are nutrition-related: worldwide, 
the number who are starving or 
undernourished is at least equalled 
by those who are overweight or 
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What is fi ssion–fusion and why is it 
important? Grouping among animals 
is ubiquitous, from swarms of insects, 
schools of fi sh and fl ocks of birds to 
herds of ungulates, troops of primates, 
and vast interconnected human 
urban settlements. In many grouping 
species, across genera and scales 
of organization, group formation is a 
highly dynamic process: group size 
and composition change frequently 
within the lifetime of members as 
groups split (fi ssion) or merge (fusion) 
(Figure 1). The timescale over which 
such fi ssion–fusion dynamics occur, 
the degree to which individual group-
members control the process, and 
the infl uence of environmental factors 
differ among species, and often within 
species as environmental conditions 
or individual requirements change.
The spatial and temporal aspects 
of how animals move and interact 
is of fundamental importance to 
some of the most pressing questions 
in biology: tracking disease 
transmission, determining how genetic 
and cultural information spread 
within and among inter-connected 
populations, predicting the invasion 
dynamics of introduced species, and 
understanding the evolution of animal 
sociality, including that of our own 
species.
How do the rates of fi ssion and 
fusion affect grouping? The 
competing processes of group 
coalescence and breakup means that 
when the rate of fusion is low relative 
to that of fi ssion, groups tend to be 
unstable, there are many isolated 
individuals within populations, and 
the probability of fi nding larger groups 
tends to decrease exponentially 
with group size. When the rate of 
fusion is high relative to that of 
fi ssion, however, the group-size 
distribution often exhibits a relatively 
long tail (power law-like) and there 
is no characteristic group size in the 
population (as, for example, in marine 
pelagic fi sh and some large herding 
Quick guideobese. Applying an understanding of nutritional and evolutionary theory 
to the modern human nutritional 
dilemma has turned out to be very 
enlightening indeed.
Who have been your most 
important mentors? Two people 
have had the greatest impact on my 
career. The fi rst was the late Reg 
Chapman as my PhD supervisor. 
Reg and his wife Liz Bernays were 
inspiring, selfl ess and incredibly 
tolerant. I couldn’t have asked for a 
better supervisory team. The second 
was the late Sir Richard (Dick) 
Southwood, a distinguished ecologist 
and my Head of Department at 
Oxford for many years. Dick was an 
extraordinarily effective academic 
leader. Both Reg and Dick nurtured 
and brought out the best in their 
people and encouraged intellectual 
bravery. They both sent presents 
when our children were born. I have 
tried to emulate them, but cannot 
hope to have Dick’s facility for 
remembering the names and personal 
details of every member of academic 
and general staff, graduate and 
undergraduate student who was ever 
in his charge. 
What was the most laborious 
experiment you have ever done? 
There have been many, but the fi rst 
experiment I did as a PhD student 
must be close to the top. I sat in a 
heated room and watched 10 locusts 
feed for six days and six nights 
(under red light), recording the timing 
and size of every meal eaten and 
every defaecation. My supervisors 
lived nearby in Kensington. Reg took 
over for a few hours each morning 
while Liz would cook me breakfast 
and I’d grab an hour’s rest. For 
entertainment I had a small tape 
recorder, one ear plug and a single 
Talking Heads tape, which I listened 
to continuously. I ended up with a 
dataset that I mined for years, a deep 
understanding of locust behaviour, a 
toe-hold on the cliff face of nutritional 
biology, a sore ear, and, despite it all, 
a love of Talking Heads. 
Is fi eld work fun or hard work? 
Both, but it is essential if you are 
to have a complete understanding 
of biology. Sometimes things work 
spectacularly well but more often 
they don’t. My favourite example was 
a trip to Utah with Greg Sword, Pat Lorch and Iain Couzin to study why 
large fl ightless Mormon crickets form 
massive migrating bands extending 
kilometres. In a week we managed 
to conduct a series of experiments 
proving that the crickets are on a 
forced march to fi nd limiting protein 
and salt. The reason they keep 
moving is because of the threat of 
cannibalism: the most abundant 
sources of protein and salt in the 
habitat are other crickets and if you 
don’t keep moving you get eaten. (A 
colleague later mentioned that this 
was a metaphor for academic life.) 
The discovery that cannibalistic 
encounters drive mass movement 
provided a new mechanism for 
collective movement, which we 
now know applies also to locusts. 
Greg and Pat had had a previous 
trip where a PhD student-to-be of 
mine, Gabe Miller, had joined the 
team as a fi eld assistant before 
starting his research project with 
me in Oxford. Gabe had secreted a 
gorilla suit in his fi eld gear. Pat lured 
Greg to a patch of sage brush under 
the pretext that a radio-collared 
cricket was there. Greg, wearing 
head phones and waving the radio 
antenna, homed in on the transmitter, 
whereupon Gabe leapt out beating 
his chest and screaming. Greg ran 
away very fast indeed. Wish I’d been 
there.
What do you do to relax? I conduct 
practical experiments in freshwater 
and marine nutritional ecology. Some 
of my closest scientifi c colleagues 
are also keen anglers. To give an 
indication of our dedication, one 
mayfl y hatch I was walking with 
Dave Raubenheimer through the 
Wychwood forest in Oxfordshire 
on the way to fi sh for trout from a 
skiff. Dave had recently come out 
of plaster for a snapped Achilles 
tendon (an injury gained while playing 
badminton in the back garden with 
his children — a dangerous pursuit). 
As we walked, Dave tripped on a 
rock and we both heard the tendon 
snap again. It was the trauma ward 
for Dave, either now or after the day’s 
fi shing. Dave hopped on to the boat 
and we had an extraordinary day’s 
fi shing. 
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